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(54) Cleaning compositions comprising xylanases 

(57) The invention concerns cleaning compositions 
comprising enzymes having xylanolytic activity. 
More in detail the invention relates to detergent compo- 
sitions preferably compact detergents having xylanase 
enzyme incorporated. 

Said compositions show an excellent boost on cleaning 
performance on fruit. vegetal>les and/or mud and clay 
compounds containing said soils. 



CM 

in 
o 



Q. 

LU 



PrrmeoDy flanK Xerc* 
2 • • 



20 



25 



EP 0 709 452 A1 

Description 

f;qIH r>f thft Invention 

, Thep,Mer«in»emionr8lates»cteaninscorTWS«orsJnclualngais««shin9Jaorar,com^^ 

rnnr^r.'i^^' firrcCarrte^-n. a. ,.u.s aa .e,, .a.„, sa. 

enzyme in the composition. 

10 qarkgrnund the invention 

P^rforntence of a detergent product, for use in washing or cleaning method, sucn as a laundry or dishwashing 
methitrdgi by a n^rSer oHactors, induding the ability to remove soils, and the ability to prevent the redepo^ton 

. °^^?o^srsrordS^^^^ 

.om'^^ra^rv^et.^^^^^^^^^^ 

°' xv^ol^c enzvmes like xylanase are commonly used in the paper/pulp industry and to a lesser extent also in the 
starts ndXI am^e^ of such xylanolytic enzymes are the commercial available xylanases e.g. Pulpzyme 
HB SdSpSi (Novo Nordisk A/S). Lyxasan (Gist-Brocades) Optipulp and Xylanase (Solvay)^ 

^^^S2i153^s d°Sosed a memod for producing enzymes from strains of the alkaloph.l.c spec.es BaclKjs sp. 

rs^r^sirrs':-^^— ^^^^ 

'° '^^fn W092/1 9726 are disclosed stabilized, modified enzymes. The naturally occuring amino acids (other than proline) 

"^Tr^er benefits for use of x^anolytic enzymes at low levels in cleaning formulations have not been previously 
recognized. 

5=iijmmarv of th ^ invention 

W, hav, »und ««. «ylanol/«o enzymes ™, v^u-., be "^^"J^Z^^ Iws^I 

viding enhanced soil removal of fruit and/or vegetables stains, 
n qtffilftd description of the invention 

An .e.en.a, oon,>one« 0. .n. cttanin, <»n,poeitione o. « in.en«on Is a "^-JS ^TllSL' JT^m oT«'K 

"^By »lano„.lc enzyme « is m«in. herein any «.z,n,e which de,-ade. to. i"s"« ^ 
nological cross-reaction with an antibody directed against natural occuring xylanase. 
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Any such variants may be specifically designed with regard to the optimization of performance efficiency in the 
detergent compositions of the invention. For example, variants may be designed such that the compatibility of the enzyme 
to commonly encountered components of such compositions is increased. 

Alternatively, the variant may be designed such that the optimal pH. bleach stability, catalytic activity and the like of the 
enzyme variant is tailored to suit the particular detergent application. 

Xylanolytic enzymes include the commercial available xylanases like Pulpzyme HB and SP431 {Novo Nordisk) 
Lyxasan (Gist- Brocades). Optipulp and Xylanase (Solvay) as well. 



Detergent c omponents 
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The detergent compositions of the invention may also contain additional detergent components. The precise nature 
of these additional components, and levels of incorporation thereof will deperxl on the physical form of the composition 
and the nature of the.cleaning operation for which it is to be used. 

The compositions of the invention may for example, be formulated as manual and machine dishwashing composi- 
tions, hand and machine laundry detergent compositions including laundry additive compositions and compositions 
suitable for use in the pretreatment of stained fabrics, rinse added fabric softener compositions, and compositions for 
use in general household hard surface cleaning operations. 

When formulated as compositions suitable for use in a machine washing method, the compositions of the invention 
preferably contain both a surfactant and a builder compound and additionally one or more detergent components pref- 
20 erably selected from organic polymeric compounds, bleaching agents, additional enzymes, suds suppressors, disper- 
sants. lime-soap dispersants. soil suspension and anti-redeposition agents and corrosion inhibitors. Laundry 
compositions can also contain softening agents, as additional detergent components. 

When formulated as compositions for use in manual dishwashing methods the compositions of the invention pref- 
erably contain a surfactant and preferably other detergent components selected from organic polymeric compounds 
25 suds enhancing agents, group II metal ions, solvents, hydrotropes and additional enzymes. 

If needed the density of the laundry detergent compositions herein ranges from 550 to 1000 g/!iter. preferably 600 
to 950 g/liter of composition measured at 20**C. 

The "compact" form of the compositions herein is best reflected by density and. in terms of composition, by the amount 
of inorganic filler salt: inorganic filler salts are conventional ingredients of detergent compositions in powder form- in 
30 conventional detergent compositions, the filler salts are present in substantial amounts, typically 1 7-35% by weight of 
the total composition. 

In the compact compositions, the filler salt is present in amounts not exceeding 1 5% of the total composition pref- 
erably not exceeding 1 0%. most preferably not exceeding 5% by weight of the composition. 

The inorganic filler salts, such as meant in the present compositions are selected from the alkali and alkaline-earth- 
35 metal salts of sulphates and chlorides. 
A preferred filler salt is sodium sulphate. 



Surfactant system 

The detergent compositions according to the present invention comprise a surfactant system wherein the surfactant 
can be selected from nonionic and/or anionic and/or cationic and/or ampholytic and/or zwitterionic and/or semi-polar 
surfactarrts. 

The surfactant is typically present at a level of from 0.1% to 60% by weight. More prefen-ed levels of incorporation 
are 1% to 35% by weight, most preferably from 1% to 20% by weight of machine dishwashing, laundry and rinse added 
fabric softener compositions in accord with the invention, and from 5% to 60% by weight, more preferably from 15% to 
45% by weight of manual dishwashing compositions in accord with the invention. 

The surfactant is preferably formulated to be conpatible with enzyme components present in the corrposition. In 
liquid or gel compositions the surfiactant is most preferably formulated such that it pronrx5tes. or at least does not degrade, 
the stability of any enzyme in these connpositions. 

Preferred non-alkylbenzene sulfonate surfactant systems to be used according to the present invention comprise 
as a surfactant one or more of the nonionic and/or anionic surfactants described herein. 

Polyethylene, polypropylene, and polytXJtylene oxide condensates of alkyi phenols are suitable for use as the non- 
ionic surfactant of the surfactant systems of the present invention, with the polyethylene oxide condensates being pre- 
ferred. These compounds include the condensation products of alkyl phenols having an alkyl group containing from 
about 6 to about 14 carbon atoms, preferably from about 8 to about 14 cartxjn atoms, in either a straight-chain or 
branched-chain configuration with the alkylene oxide. In a preferred embodiment, the ethylene oxide is present in an 
amount equal to from about 2 to about 25 moles, more preferably from about 3 to about 1 5 moles, of ethylene oxide per 
mole of alkyl phenol. Commercially available nonionic surfactants of this type include Igepal™* CO-630, marketed by the 
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GAF Corporation; and Triton"^ X-45. X-114. X-100 and X-102. all marketed by the Rohm & Haas Company. These 
surfactants are commonly referred to as alkylphenol alkoxylates (e.g.. alkyi phenol ethoxylates). 

The condensation products of primary and secondary aliphatic alcohols with from about 1 to about 25 nrroles of 
ethylene oxide are suitable for use as the nonionic surfactant of the nonionic surfactant systems of the present invention. 
The alky! chain of the aliphatic alcohol can either be straight or branched, primary or secondary, and generally contains 
from about 8 to about 22 carbon atoms. Preferred are the condensation products of alcohols having an alkyI group 
containing from about 8 to about 20 carbon atoms, more preferably from about 10 to about 18 carbon atoms, with from 
about 2 to about 1 0 moles of ethylene oxide per mole of alcohol. About 2 to about 7 moles of ethylene oxide and most 
preferably from 2 to 5 moles of ethylene oxide per mole of alcohol are present in said condensation products. Examples 
of commercially available nonionic surlactants of this type include Tergitol™ 15-S-9 (the condensation product of Cu- 
ds linear alcohol with 9 moles ethylene oxide). Tergitol™ 24-L-6 NMW (the condiensation product of C12-C14 primary 
alcohol with 6 moles ethylene oxide with a nan-ow molecular weight distribution), both marketed by Union Carbide Cor- 
poration; Neodol™ 45-9 (the condensation product of C14-C15 linear alcohol with 9 moles of ethylene oxide). Neodol™* 
23-3 (the condensation product of C12-C13 linear alcohol with 3.0 moles of ethylene oxide). Neodol™ 45-7 (the conden- 
sation product of C14-C15 linear alcohol with 7 moles of ethylene oxide). Neodol"^ 45-5 (the condensation product of 
C14-C15 linear alcohol with 5 moles of ethylene oxide) marketed by Shell Chemical Company. Kyro™ EOB (the conden- 
sation product of C13-C15 alcohol with 9 moles ethylene oxide), marketed by The Procter & Gamble Company, and 
Genapol LA 050 (the condensation product of C12-C14 alcohol with 5 moles of ethylene oxide) marketed by Hoechst. 
Preferred range of HLB in these products is from 8-1 1 and most preferred from 8-10. 

Also useful as the nonionic surfactant of the surfactant systems of the present invention are the alkytpolysaccharides 
disclosed in U.S. Patent 4.565.647. Uenado, issued January 21. 1986. having a hydrophobic group containing from 
about 6 to about 30 carbon atoms, preferably from about 10 to about 16 carbon atoms and a polysaccharide, e.g. a 
polyglycoside. hydrophillc group containing from about 1 .3 to about 1 0. preferably from about 1 .3 to about 3. most pref- 
erably from about 1 .3 to about 2.7 saccharide units. Any reducing saccharide containing 5 or 6 carbon atoms can be 
used. e.g.. glucose, galactosis and galactosyl moieties can be substituted for the gtucosyl moieties (optionally the hydro- 
phobic group is attached at the 2-. 3-. 4-. etc. positions thus giving a glucose or galactose as opposed to a glucoside or 
galactoside). The intersaccharide bonds can be. e.g., between the one position of the additional saccharide units and 
the 2-. 3-. 4-. and/or 6- positions on the preceding saccharide units. 
The preferred alkylpolyglycosides have the formula 



R20(CnH2nO)t(glycosyl), 

wherein R2 is selected from the group consisting of alkyl. alkylphenyl. hydroxyalkyl. hydroxyatkylphenyl, and mixtures 
thereof in which the alkyl groups contain from about 1 0 to about 1 8. preferably from about 1 2 to about 1 4. carbon atoms; 
n is 2 or 3. preferably 2: t is from 0 to about 10. preferably 0; and x is from about 1 .3 to alx>ut 10. preferably from about 
1 .3 to about 3. most preferably from about 1 .3 to about 2.7. The glycosyl is preferably derived from glucose. To prepare 
these corrpounds, the alcohol or alkylpolyethoxy alcohol is formed first and then reacted with glucose, or a source of 
glucose, to form the glucoside (attachment at the 1 -position) . The additional glycosyl units can then be attached between 
their 1 -position and the preceding glycosyl units 2-. 3-. 4- and/or 6-position. preferably predominately the 2-position. 

The condensation products of ethylene oxide with a hydrophobic base formed by the condensation of propylene 
oxide with propylene glycol are also suitable for use as the additional nomomc surfactant systems of the present invention. 
The hydrophobic portion of these compounds will preferably have a molecular weight of from about 1 500 to about 1800 
and will exhibit water insolubility. The addition of polyoxyethylene nxneties to this hydrophobic portion tends to inaease 
the water soliA)ility of the molecule as a whole, and the liquid char actef of the product is retained up to the point where 
the polyoxyethylene content is about 50% of the total weight of the condensation product, which corresponds to con- 
densation with up to about 40 nrwies of ethylene oxide. Examples of compounds of this type include certain of the 
commercially-available Pluronic'** surfactants, marketed by BASF 

Also suitable for use as the nonionic surfactant of the nontomc surfactant system of the present invention, are the 
condensation products of ethylene oxide with the product resutmg uom the reaction of propylene oxide and ethylene- 
diamine. The hydrophobic rTX5iety of these products consists of tne reaction product of ethylenediamine and excess 
propylene oxide, and generally has a molecular weight of from atsout 2500 to about 3000. This hydrophobic moiety is 
condensed with ethylene oxide to the extent that the condensation product contains from about 40% to about 80% by 
weight of polyoxyethylene and has a molecular weight of from atxxit 5 000 to about 1 1 .000. Examples of this type of 
nonionic surfactant include certain of the commercially avaiiawe Tetron.c^ compounds, marketed by BASF 

Preferred for use as the nonionic surfactant of the surfactant s /stems of the present invention are polyethylene oxide 
condensates of alkyl phenols, condensation products of primary ana secorx3ary aliphatic alcohols w.th from about 1 to 
about 25 moles of ethylene oxide, atkylpolysaccharides. and mixtures thereof Most preferred are Cs Cu alkyl phenol 
ethoxylates having from 3 to 15 ethoxy groups and Cs-Cie alcono* etncyiates (preferably Cio avg ) having from 2 to 10 
ethoxy groups, and mixtures thereof. 
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Highly preferred nonionic surfactants are polyhydroxy fatty acid amide surfactants of the formula. 

r2 - C - N - Z, 

III 

O Rl 

wherein R1 is K or Ri is C,-4 hydrocarbyl. 2-hydroxy ethyl, 2-hydroxy propyl or a mixture thereof. R2 is C5 3, hydrocaibyl 
n ^ P° y^y^[°;2L y*^^°cartDyl having a linear hydrocarbyl chain with at least 3 hydroxyls directly connected to the 
Cham, or an alkoxylated derivative thereof. Preferably, Ri is methyl, isastraight C-is alkyt or Ce alkyi or alkenyl 
"r^SLT^J" coconut alkyl or mixtures thereof, and Z is derived from a reducing LgarTuch a^glScoS.Trutose 
maltose, lactose, in a reductive amination reaction. -luoe. 

When included in such laundry detergent compositions, the nonionic surfactant systems of the present invention 
tS,ndr'!^o^t^ns^'^^^'°'*^ '^'"""^ properties of such laundry detergent compositions across a broad range of 
Highly preferred anionic surfactants include alkyi alkoxylated sulfate surfactants hereof are water soluble salts or 
acjds Of the formula R0(A)„S03M wherein R is an unsubstltuted Co-C^* alkyI or hydroxyalkyi group having a cL 
alkyI component, preferably a C12-C20 alky! or hydroxyalkyi. more preferably C12-C18 alkyI or hydroxyalkyi A is an ethow 
or propKjxy unit m is greater than zero, typically between about 0.5 and about 6. more preferably between about 0 5 and 
about 3. and M is H or a cation which can be. for example, a metal cation (e.g., sodium, potassium, lithium, calcium 
magnesium, etc.). ammonium or substituted-ammonium cation. AlkyI ethoxylated sulfates as well as alkyI propoxylated 
sulfates are contemplated herein. Specific examples of substituted ammonium cations include methyl- dirnethyl frime- 
l^inT'^nT ''"^♦^"^^y ammonium cations such as tetramethyl-ammonium and dimethyl piperdinium 

cations and those derived from alkylamines such as ethylamine. diethylamine. triethylamlne. mixtures thereof and the 
^25^3^7^^^^^ (1 0) sulfate (C,2-C,8E(1 .0)M), C^-C.e alkyI polyethoxylate 

2h1 ^ f1 ^"^ PO»yethoxylate (3.0) sulfate (C,2-C,8E(3.0)M). and C12-C18 alkyI poly- 

ethoxylate (4.0) sulfate (Cia-Ci8E(4.0)M). wherein M is conveniently selected from sodium and potes^um 

Suitable anionic surfactants to be used are alkyI ester sulfonate surfactants including linear esters of Ca-C* car- 
boxylic acids (i.e.. fatty acids) which are sulfonated with gaseous SO3 according to The Journal of the Ameri<an Oil 
Chemists Soaety". 52 (l 975), pp. 323-329. Suitable starting materials would include natural fatty substances as derived 
from tallow, palm oil. etc. 

« 7^ sulfonate surfactant, especially for laundry applications, comprise alkyI ester suHonate sur- 

35 factants of the structural formula ; 



r3 - CH - C - 0R4 

. I 

SO3M 
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wheran R3 ,s a Ca-Czo hydrocarbyl. preferably an alkyl. or combination thereof. R-* is a d-Ce hydrocaityl. preferably 
an alkyl, or combination thereof, and M is a cation which forms a water soluble salt with the alkyl ester sulfonate Suitable 
salt-fbrming cations include metals such as sodium, potassium, and lithium, and substituted or unsubstituted ammonium 
catons. such as monoethanolamine. diethanolamine. and triethanolamine. Preferably, R3 is Cio-Ci6 alkyl and R" is 
methyl, ethyl or isopropyl. Especially preferred are the methyl ester sulfonates wherein R3 is C10-C16 alkyl. 

Other suitable anionic surfactants include the alkyl sulfate surfactants which are water soluble salts or acids of the 
formula ROSO3M wherein R preferably is a C10-C24 hydrocarbyl. preferably an alkyl or hydroxyalkyi having a C10-C20 
alkyl component, more preferably a Ci2-Cie alkyl or hydroxyalkyi. and M is H or a cation, e.g.. an alkali metal cation (e g 
sodium, potassium, lithium), or ammonium or substituted ammonium (e.g. methyl-, dimethyl-, and trimethyl ammonium 
cations and quaternary ammonium cations such as tetramethyl-ammonium and dimethyl piperdinium cations and qua- 
ternary ammonium cations derived from alkylamines such as ethylamine. diethylamine. triethylamlne. and mixtures 
thereof, and the like). Typically, alkyl chains of C12-C19 are preferred for lower wash temperatures (e.g. below about 
50°C) and C16-18 alkyl chains are preferred for higher wash temperatures (e.g. above about 50°C). 
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Other anionic surfactants useful for detersive purposes can also be included in the laundry detergent compositions 
of the oresent invention. These can include salts (including, for example, sodium, potassium, ammonium, and substituted 
ammonium salts such as mono-, dl- and triethanolamine salts) of soap, Cg-Czz primary of secondary alkanesulfonates. 
ST-cl olefinsulfonates. sulfonated polycarboxylic acids prepared by sulfonation of the pyrolyzed product of alkaline 
earth metal citrates, e.g.. as described in British patent specification No. 1 .082.1 79. C8-C24 alkylpolyglycole hersulfates 
(containing up to 10 moles of ethylene oxide); alkyi glycerol sulfonates, fatty acyl glycerol sulfonates, fatty oleyl glycero 
sulfates alkyI phenol ethylene oxide ether sulfates, paraffin sulfonates, alkyI phosphates, isethionates such as he acyl 
isethionates N-acyl taurates, alkyI succinamates and sulfosuccinates. monoesters of sulfosuccinates (especially satu- 
rated and unsaturated C,2-Ci8 monoesters) and diesters of sulfosuccinates (e^ecially saturated ^J'^^f^.^' 
C12 diesters), acyl sarcosinates, sulfates of alkylpolysaccharides such as the sulfates of alkylpolyglucos.de (the non onic 
nonsulfated compounds being described below), branched primary alky, sulfates, and alkyI polyethoxy carboxy^tes 
such as those of the formula RO(CH2CH20),-CH2COO-M+ wherein R is a C8-C22 alkyl. k is^an integer from 1 to JO. 
and M is a soluble salt-forming cation. Resin acids and hydrogenated resin acids are also suitable, such as rosin, hydro- 
aenated rosin and resin acids and hydrogenated resin acids present in or derived from tall oil. 
Tu ^ier examples aredescribed in "Surface Active Agents and Detergents" (Vol. . and '1^^ Schwartz, Perry and Berc^^^ 
Avariety of such surfactants arealsogenerally disclosed in U.S.Patent3,929.678, issued December 30. 1975 to L^^^^^ 
lin eta! at Column 23, line 58 through Column 29, line 23 (herein incorporated by reference). 
When included therein, the laundry detergent compositions of the present invention typically comprise from about 1% 
to about 40% preferably from about 3% to about 20% by weight of such anionic surfactants. 

The laundry detergent compositions of the present invention may also contain cationic. ampholytic. zwitterionic. and 
semi-oolar surfactants, as well as the nonionic and/or anionic surfactants other than those already described herein. 

Cationic detersive surfactants suitable for use in the laundry detergent compositions of the present '"^f f J^^^ 
having onelong-chainhydrocarbyl group. Examples of such cationicsurfactants include the ammonium surfactants such 

as alkyltrimethylammonium halogenides, and those surfactants having the formula : 

(R2(OR3)y][R4(0R3)yl2R5N+X- 

wherein Rz is an alkyl or alkyl benzyl group having from about 8 to about 18 cartDon atoms in the alkyl chain, each R3 
rseT^«J Uom the group consisting of -CH^CHa-. - CH2CH(CH3)-, -CH2CH(CH2PH)-. -CH^CHaCH^-. and mixtures 
hertSf Sch is seledSl from the group consisting of C,-C4 alkyl, C.C* hydroxyalky.. benzyl nng strucUires formed 
by joining the two R* groups, .CH2CHOH-CHOHCOR6CHOHCH2OH wherein R6 is any hexose or hexose polymer having 
SuVwelght less t^n aboU 1000, and hydrogen when y is not 0: R5 is the same as R- or 
The total number of carbon atoms of R2 plus Rs is not more than about 18: each y is from 0 to about 10 and the sum of 
the y values is from 0 to about 15; and X is any compatible anion. . , ^ ^r^^ 

Highly preferred cationic surfactants are the water-soluble quaternary ammonium compounds useful in the present 
composition having the formula : 

RiR2R3R4N*X- 

wherein Ri is C8-C16 alkyl. each of R2. R3 and R4 is independently CrC4 alkyl. C1-C4 hydroxy alkyj^ benzyl, and - 
TcX) H where x has a value from 2 to 5. arxl X Is an anion. Not more than one of R^. R3 or R4 should be benzyl. 

p"i£^^^^^ Chain length lor R. Is C..C.s particularly where the alky, group is a mbcture of cha.n lengths der.ved 
from coconut or palm kernel fat or is derived synthetically by olefin build up or 0X0 alcohols syntties^ 

Purred groMpstor R2R3 and R4 are methyl and hydroxyethyl groups and the anion X may be selected from halde. 
methosulphate. acetate and phosphate ions. 

Examples of suitable quaternary ammonium compounds of formulae {») for use herein are . 

coconut trimethyi ammonium chloride or bromide; ^^ui^.i^^. 

coconut methyl dihydroxyethyl ammonium chloride or bromde: decyl tnethyl ammonium chlorde. 

decyl dimethyl hydroxyethyl ammonium chloride or bromide: 

C12-15 dimethyl hydroxyethyl ammonium cnioride or bromide: 

coconut dimethyl hydroxyethyl ammonium chloride or bromide: 

myristyl trimethyi ammonium methyl sulphate: 

lauryl dimethyl benzyl ammonium chloride or bromide: 

lauryl dimethyl (ethenoxy)4 ammonium chloride or bromide. 
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choline esters (compounds of formula (i) wherein R, is 

CH2-CH2-O-C-C12-14 alkyl 
I ! 
O 



and R2R3R4 are methyl). 

di-alkyl imidazolines [compounds of formula (i)]. 

icfln^!!^ *^p°"'^ surfactants useful herein are also described in U.S. Patent 4.228.044. Cambre. issued October 14 
1980 and in European Patent Application EP 000,224. v-'ciooer i4, 

t« .Hrl'r^l^^'^^ ^« '^""^^y ^«*«^9«"* compositions of the present invention typically comprise from 0 2% 

to about 25%, preferably from about 1% to about 8% by weight of such catlonic surfactants 

Th JlT?^')?*' l"'^^*^!"*! ^^^^ '°- '^""^^y ^«*«^9ent compositions of the present invention 

These surtactants can be broadly described as aliphatic derivatives of secondary or tertiary amines orltoha^c der"": 

Sne i'^L^fnhT ' L^l^^'r '"^'"'^ "'''^^ ^''P^^*'^ ^^'^'^l straight- orraTch^^^^^^^^ 

3^ffi7?S>T ♦ f ^" ^1!:.°,^"" *^<«^-s°'"bilizing group, e.g. carboxy, sulfonate, sulfate. See U.S. Patent No' 
3.92a678toUughhnetal...8Sued December 30. 1975 at columnl9.lines18-35. for example 

to abo^'?.'i n T 'ITT- •'"^"^^^ compositions of the present inventiorTtypically coCse fr^ 0 2?. 

to about 1 5%. preferably from about 1 % to about 1 0% by weight of such ampholytic surfactants ^ ^"^ 

described as derivatives of secondary and tertiary amines, derivatives of heterocyclic secondary and tertiary amines 
M ammonium, quaternary phosphonium or tertiary sul^nium com^unds See J S ?S 

cTzSo^^^u^^^^^^^^^^^^ 

to ^^T.li'^'f^ * m'T' '^"'^^y compositions of the present invention typically comprise from 0 2% 

to about 15%. preferably from about 1% to about 10% by weight of such zwitterionic surfactants 

Semi-polar nonionic surfactants are a special category of nonionic surfactants which include water-soluble amine 
t'^n^J°"T?^r^ ^"^ """"^ °* '^"^ about 10 to about 18 carbon atoms and 2 moieties s^JZ i^T^TZl 
ll^^T'T 'T' ^"^ "^^^y^"^' 9^°"P« «'"taining from about 1 to about 3 cartoon atoms; wTter-soLtte 
phosphine oxides containing one alkyl moiety of from about 10 to about 18 carbon atoms and 2 moieties sele«ed fror^ 
the group consistng of alkyl groups and hydroxyalkyl groups containing from about 1 to about 3 caSn^rS- arS 
water-soluble sulfoxKdes containing one alkyl moiety of from about 1 0 to about 1 8 carbon atoms and a mo"et s^e<^S 
from the group consisting of alkyl and hydroxyalkyl moieties of from about 1 to about 3 cart)on atori 
Semi-polar nonionic detergent surfactants include the amine oxide surfactants having the formula 



r3 {0R'^)xN(r5) 2 

wherein R3 is an alkyl. hydroxyalkyl. or alkyl phenyl group or mixtures therof containing from about 8 to about 22 carbon 
atoms; R* is an alkylene or hydroxyalkylene group containing from about 2 to about 3 carbon atoms or mixtures thereof 
X IS from 0 to about 3; and each Rs is an alkyl or hydroxyalkyl group containing from about 1 to about 3 carbon atoms 
or a pdyetfiylene oxide group containing from about 1 to about 3 ethylene oxide groups. The Rs groups can be attached 
to each other, e.g.. through an oxygen or nitrogen atom, to form a ring structure. 

These amine oxide surfactants in particular include C,o-C,8 alkyl dimethyl amine oxides and Cg-C,, alkoxy ethyl 
dihydroxy ethyl amine oxides. ' ' 

.!T!^'^lZ'^"^^ '"f.'®!?' *® '*"'^'y detergent compositions of the present invention typically comprise from 0.2% 
to about 15%, preferably from about 1% to about 10% by weight of such semi-polar nonionic surfactants. 

Optional de tergent inorpriiflntg ■ 

Preferred detergent compositions of the present invention may further comprise an enzyme which provides cleaning 
performance and/or fabric care benefits. Said enzymes include enzymes selected from cellulases, hemicellulases, per- 
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oxidases proteases gluco-amylases. amylases, lipases, cutinases, pectinases, reductases, oxidases, phenoloxidases. 
Spoxygenases, llgninases. pullulanases. tannases. perrtosanases. malanases, p-glucanases. arab.nos,dases or m.x- 

tures thereof. ... . 

A oreferred combination is a cleaning composition having cocktail of conventional applicable enzymes l.ke protease, 
amylase lipase cutinase and/or cellulase in conjunction with one or more plant cell wall degrading enzymes. 

The cSies usable in the present invention include both bacterial or fungal cellulase. Preferably^ they wHI have 
a pH opt mum^f between 5 and 9.5. Suitable cellulases are disclos«l in U.S. Patent *.^35.307. Ba*^^^^^^ 
which discloses fungal cellulase produced from Humicola insolens. Suitable cellulases are also disclosed .n GB-A- 
2 075 028 GB-A-2 095.275 and DE-OS-2.247 832. 

Exarites of such cellulases are cellulases produced by a strain of Humicola insolens (Humicola griseavar. the^ 
moidea^Tartic^ irhe Humicola strain DSM 1800, Other suitable cellulases are cellulases originated from Hum.co^ 
^SenlhSmolii^^ 

srilJceTulas^ are the celluLes having color care benefits. Examples of such cellulases are cellulases described 
in Eurooean patent application No. 91 202879.2. filed November 6. 1 991 (Novo). 

pSase enzymes are used in combination with oxygen sources, e.g. percarbonate. pejorate, persulfatej^vjro- 
gen pe^'de etcTey are used for "solution bleaching", i.e. to prevent transfer of dyes or pigments removed frorr, 
sub^raS during wash operations to other substrates in the wash solution. Peroxidase enzymes are known .n the art. 
rnS?r^Serex^le.Lseradishperoxklase,ligninase.andhaloperoxidasesuchascN 

"^o^tlZrs^nZ detergent compositions are disclosed, f^ example^ 'iT^: 'TiT ^ 
flQ/n<3qai3 and in Eurooean Patent application EP No. 91202882.6, filed on November 6. 1991. 

S cillllses^^^^^^ normally incorporated in the detergent composition at levels from 0,0001% 

in 09/^ nff active enzvme bv weight of the detergent composition. 

^rSerS c«iaJy available protease enzymes include those sold under the tradenames A^cal«s«-^^^^^^ 
Primase Durazym. and Esperase by Novo Norilsk A/S (Denmark), those sold under the tradename Maxatase J^a^ 
and Si^m by Gist-BroLes. those sc.d by Genencor Internationa., and *ose "^^^^^^IJ^^,^^^^^^^^ 
and Opttn^se by Solvay Enzymes. Also proteases described in our co-pend..ig 

includ«l in the detergent composition of the invention. Protease enzyme may be ^''^'^'^'^"'^J^^T^'''^''^ 
accordance with the invention at a level of from 0.0001% to 2% active enzyme by weight of the composition^ 
Sh^prlerreie^^;^^ 

SuitatteZfe eiSym^ fa detergent usage include those produced by microorganisms of the Pseudomonas group^ 
such as P^oZas stutzeri ATCC 19.154, as disclosed In British Patent 1 .372.034. Suitable Upases include those 
wNch shc^^^^tlve im^^^ cross-reacton with the antibody of the lipase. P^^J-^ ^td N^or J^a^ 
Pseudomonasl^orescent lAM 1057. This lipase is available from Amano Pharmaceut«:al ^agcya^ 
under the trade name Lipase P "Amano." hereinafter referred to as "Amano-P". Especially suitable ''Pases are lipases 
uTas Mru^7e« and'upomax" (Gst-Brocades) and Upo.^e'' IT °^ 'rc!l';ra^eS E^^ 
used in combination wrth the compositions of the preserrt Invention, Also suitable ^e .^'^"J^^J 
be considered as a special kind of lipase, namely lipases which do not require interfacial acbvation. Addition of cutinases 
to detergent compositions have been described in e.g. WO-A-88/09367 (Genencor). « nnm ^ ?<y nf 

■^elSt« and/?cutinases are normally Incorporated in the detergent composition at levels from 0.0001% to 2% of 

^^^:m7arj(a^^rprc^^^^^^^^ 

ratlSri^K;^ or... such as vegetate, animal, bacterial, fungal a. yeast 

SS"enzymes are normally incaporated in the detergent composition at levels from 0.0001% to 2% of active enzyme 
Sh^rt^rd^S^tatcanbeaddedareenzymeoxida.^.^^^^^^ 

ii European Patentapplication92870018.6filed on January3l, 1992. Examples of such enzymeoxKlatonscav^^ 

, Z'S^iT^^^^SX'^^^s are con*inations with technologies which a^ pro.^e a ^e otc.or 
care btnefrt. Examples of these technologies are metallo catalysts for color maintenance. Such metallo catalysts are 

rbri%raS2^^ren^^^ 

granular detergents. 
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The bleaching agent component for use herein can be any of the bleaching agents useful for deteraent comDositlon<j 

bTa^.T'^r ''•^^-^'"Q suitable for the pres^ nvTn Sn Ln 

be an activated or non-activated bleaching agent. = h"e&eni invention can 

One category of oxygen bleaching agent that can be used encompasses percarboxylic acid bleachinn anentc 
5 sal s thereof. Suitable examples of this Cass of agents include magnesium monoperoXXlte he^Sy^^^^^^^^ 

^c^rc^^^irc:^^^^^^^^^^^ 

" °* '"^L^'"^ ^^^"^ ''^ encompasses the halogen bleaching agents. Examples of hypo- 

halite bleach^g agents, for example, include trichloro isocyanuric acid and the sodium an? potassium dTchloro^so^^^^ 
nurates and N-chloro and N-bromo alkane sulphonamides. Such materials are normally addSat 0 5-10% by wSt of 
the finished product, preferably 1 -5% by weight. di u.o i U7b oy weignt of 

,5 vl«nI?i!mSl'^!=n!™'"^^ '^'f ^"k^ ^^^"^ combination with bleach activators such as tetraacetyleth- 

'5 yienediamine (TAED). nonanoyloxybenrenesulfonate (NOBS, described in US 4,41 2.934), 3,5.-trimethylhexanolowben- 
zenesulfonate (ISONOBS, described in EP 120.591) or pentaacetylglucose (PAG), which are perhTdrSyzSt form a 
peracd as the active bleaching species, leading to improved bleaching effea. Also suitable activators are St2l d rate 
esters such as disclosed in Copending European Patent Application No 91870207 7 

No.i?®*"' '"^^'^'"i^Q®"*^. including peroxyacids and bleaching systems comprising bleach activators and peroxygen 
cii^n uIsnXi"^^^^^^^ "'"^ ^-^os^^o"- according to the invention are described in our co-penSing appT 

,nr^J^t'Z'^'°^^" ^T^l'^^ ""^^ ^'^ P'®^®"^ ^ a" enzymatic system (i.e. an enzyme and a substrate there- 

Such enzymatic systems are disclosed in EP Patent Application 91202655.6 filed October 9 I99i 

Bleaching agents other than oxygen bleaching agents are also known in the art and can be utilized herein One 

S«t2.7rr;»!^f " f'^^'''''"^ °* P^***^"'^^ '"^'"^^ Photoactivated bleaching agents such as the sul' 

N P^«»^«'o<=yanines. These matenals can be deposited upon the substrate during the washing 

2i rl^t ^'^ M u"^ iS activated and. consequently the substrate is bleached. Preferred zinc phthaiocyanine 
and a photoactvated bleaching process are described in U S. Patent 4,033.718. Typically, detergent compositions Z 
contain about 0.025% to about 1 .25%, by weight, of sulfonated zinc phthaiocyanine compositions will 

Jm^^^T^rf"^ according to the present invention may further comprise a builder system. Any conventional builder 
system is sui able for use herein including aluminosilicate materials, silicates, polycarboxylates and fatty acids, materials 
nllmin! f '^"^'"^ tetraacetate, metal ion sequestrants such as aminopolyphosphonates. particularly ethylene- 

f !L ^ Phosphonic acid and diethylene triamme pentamethylenephosphonic acid. Though less pre- 

ferred for obvious environmental reasons, phosphate builders can also be used herein 

Suitable builders can be an inorganic ion exchange material, commonly an inorganic hydrated aluminosilicate mate- 
rial, more particularly a hydrated synthetic zeolite such as hydrated zeolite A X 8 HS or MAP 

Another suitable inorganic builder material is layered silicate, e g SKS-6 (Hoechst). SKS-6 -s a crystalline layered 
silicate consistng of sodium silicate (NaaSijOs). 

Suitable polycaitjoxylates containing one carboxy group include lactic acid, glycolic acid and ether derivatives thereof 
as disclosed Ml BeJgian Patent N<s. 831.368. 821.369 and 82i 370 PolycaitDoxylates containing two carboxy groups 
inc ude the water-solubfe salts of succinic acid, matonic acxi . (ethyienedioxy) diacetic acid, maleic acid, diglycollic acid 
cff ^^T* ^ ^"^"^ cartxjxylates described in German Offenlegenschrifi 

I'^'S^ T'^ 2.446.687 and U.S. Patent No. 3.935.257 and the suHinyl carboxylates described in Belgian Patent No 
840.623. PolycartKwylates containing three carboxy groups -ndude .n particular, water-soluble citrates, aconitrates and 
? otf o.^*®f ^ ^ derivatives such as the carbo«ymethyioxysuccinates described m British Patent No 

1 .379.241 lactoxysuccinates described in Netherlands AppiK:at.on 7205873. and the oxypolycarboxylate materials such 
as 2-oxa-l . 1 .3iDropane tricartjoxylates described in British Patent No i .387.447. 

Polycarboxylates containing four carboxy groups include oj^isucanates disclosed in British Patent No 1 261 829 
1 , 1 .2,2-ethane tetracarboxylates, 1 .1 .3.3-propanetetracart)o.yiates and i . i .2.3-propane tetracarboxylates Po'lycaibox- 
ylates containing sutfo substituents include the sulfosuccmate 3e. .anves disclosed in British Patent Nos 1 398 421 and 
1.398.422 and in U.S. Patent No. 3.936.448. and the suifo-iatea oyroiysed citrates described .n British Patent No 
1 ,082, 179. while polycarboxylates containing phosphone sujsntuents are disclosed in British Patent No 1 439 000 

Alicyclicand heterocyclic polycarboxylates include cyoooer^tane-cs c.s.cis-tetracarboxyiates cyclopentadienide 
pentacartxjxylates. 2.3,4.5-tetrahydro-furan - cis. cis, os-tetracaroo.yiates. 2.5-tetrahydro-furan cs • dicarboxylates 
2 2.5 5-tetrahydrofuran - tetracarboxylates. 1,2.3,4.5,6-hexane -e.acar-poxyiates and and cartxjxymethyl derivatives 
Of polyhydric alcohols such as sorbitol, mannitol and xylitoi Aromanc ooiy-carboxylates include meii.tic acid, pyromellitic 
acid and the phthalic add derivatives disclosed in British Patent No i 425 343 
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Of the above, the preferred po.yca*oxy,ates are hydroxycarboxylates contair^ing up to three carboxy groups per 

molecule, more particularly citrates, mi^ure of a water-insoluble aluminosilicate 

0, mixtures mereof, NaioDS^ ^EDDS. E.amol« 0. such p,elerr« n™,- 

watersoluWe carboxylate chelating agent ^^J" ^ ^^^J^^'^^^'^^ as alkali metal carbonates, bicarbonates, 

ssraXS^^^ 

^^^aSta^ewater-solubleorgan.^^^^^^^^^ 
boxylic acid comprises at least i^o cjbc«y^ r^^^^^^^^ 

t^tri^P^r^srhra.^^^^^ 

^°C:^lybui«ersa«s are norn^lly included ina^un^ Of from 10% to 80% by ^^^^^ 

eraWy from 20% to 70% and most usually from 30% J^.jiij.ones and silica-siiicone mixtures. Silicones 

Another optional ingredient is a ^l«"PP^^„f^"?^^iJi,e ^^^^^ used in finely divided forms 

can be generally represented by alkylated ^^'^^^"^^^^^l^^^^^^ 

exemplifiedby silicaaerogelsandxerogelsandhydroph*.^^^^ ^ water-soluble or v^ater- 

as particulates in which the suds ^PP^J.^". '^^^^^^^^^ A^rSSvely the suds suppressor can be 

dispersible. substantially ^^^'^^^^^''^'^^^.^^''^J^^^^^ or more of the other components, 
di^olved or dispersed in a lk,ukl earner «'^J«*''«tJy ^^^^^^^^^ US. Patent 3 933 672. Other particularly 

A preferred silicone suds controllmg fj^"*^^^ described in German Patent Application 

useful suds suppressors are the self-enujs.yng commercially available from 

DTOS 2 646 126 published April 28. ^^^'^^^^^^^^^^ agent are the suds suppressor 

^y^m^srsr^g^^^^^^^ 

..• ^ mntroiiinfl aoents are described in Copending European Patent application 

45 Especially suitable encapsulating "^^^^^^^^^^^'^Z ^ 

and polyhydroxy compounds such as descrtoed i ^ ungelatinized starch acidesters 

Shersuitablewatersolubleencapsu^tngj^en^^^^^ 
of substituted dicarboxylic acids such as descr,bed '"^^ 3^8^^« ^ encapsulating 

from such starches as waxy maize, waxy sorghu^ SJ^^l!. T^Tn Lok e^sulating material consists of a modrf.ed 
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30 



SO 



55 



acid anhydride. _^ ..^^ ^_„i- include cellulose derivatives such as methylcellulose. 

Antiredeposition and soil suspension agents ^^^^^^^'^^^^^^%^yc3^r.yilc acids or their sate. Poly- 
cartDOxymethylcellulose and ►^^^'^f '^''^^^'^''^J.^^^!^^ previously mentioned as build- 
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Preferred optical brighteners are anionic in character, examples of which are disodium 4.4'.bis-(2^iethanolamino- 
4-anilino -s- tria2in-6-ylamino)stilbene-2:2* disulphonate. disodium 4. - 4*-bis-(2-morphotino-4-anilino-s-tria2in.6- 
ylamino-stilbene-2:2* ■ disulphonate. disodium 4.4* - bis-(2.4-dianilino-S'tria2in-6-ylamino)stilbene-2-2* - disulphonate 
monosodium 4\4" -bis-(2.4-dianilino-s-tria2in.6 ylamino)stilbene-2-sulphonate, disodium 4.4* •bis-(2-anilino-4-(N- 
methyl-N.2-hydroxyethylamino)-s-tria2in-6-ylamino)stilbene-2.2' - disulphonate. di-sodium 4.4' -bis-(4-phenyl-2 1 3-tri- 
a20l-2-yl)-stilbene.2.2' disulphonate. di-sodium 4.4bis(2-anjlino-4-(l.methy|.2-hydroxyethylamino)-s-tria2in-€-* ylami. 
no)stilbene-2.2'disulphonate. sodium 2(stilbyl-4".(naphtho-r.2':4.5).l.2.3 - tria20le.2"-sulphonate and 4 4'.bis(2-sul- 
phostyryl)bipheny(. 

Other useful polymeric materials are the polyethylene glycols, particularly those of molecular weight 1000-10000 
more particularly 2000 to 8000 and most preferably about 4000. These'are used at levels of from 0 20% to 5% more 
preferably from 0.25% to 2.5% by weight. These polymers and the previously mentioned homo- or co-polymeric poly- 
carboxylate salts are valuable for improving whiteness maintenance, fabric ash deposition, and cleaning performance 
on clay, proteinaceous and oxid(2able soils in the presence of transition metal impurities. 

Soil release agents useful in compositions of the present invention are conventionally copolymers or terpolymers 
of terephthalic acid with ethylene glycol and/or propylene glycol units in various arrangements. Examples of such poly- 
mers are disclosed in the commonly assigned US Patent Nos. 41 16885 and 471 1730 and European Published Patent 
Application No. 0 272 033. A particular preferred polymer in accordance with EP-A-0 272 033 has the formula 

(CH3(PEG)43)o.75(POH)o.25r-PO)2.8(T-PEG)o.4]T(PO- H)o 25((PEG)43CH3)o.75 

where PEG is -(OC2H4)0-.PO is (OCaHeO) and T is (PCOC6H4CO). 

Also very useful are modified polyesters as random copolymers of dimethyl terephthalate, dimethyl sulfoisophthalate 
ethylene glycol and 1-2 propane diol, the end groups consisting primarily of sulphoben2oate and secondarily of mono 
esters of ethylene glycol and/or propaneKJiol. The target is to obtain a polymer capped at both end by sulphoben2oate 
groups, 'primarily", in the present context most of said copolymers herein will be end-capped by sulphoben2oate groups 
However, some copolymers will be less than fully capped, and therefore their end groups may consist of monoester of 
ethylene glycol and/or propane 1-2 diol. thereof consist 'secondarily" of such species. 

The selected polyesters herein contain about 46% by weight of dimethyl terephthalic acid, about 16% by weight of 
propane -1 .2 diol. about 10% by weight ethylene glycol about 13% by weight of dimethyl sulfoben20ic acid and about 
15% by weight of sulfoisophthaiic acid, and have a molecular weight of about 3.000. The polyesters and their method 
of preparation are described in detail in EPA 31 1 342. 



Softening agents 

Fabric softening agents can also be incorporated into laundry detergent compositions in accordance with the present 
invention. These agents may be inorganic or organic in type. Inorganic softening agents are exemplified by the smectite 
clays disclosed in GB-A-1 400 898 and in USP 5.019.292. Organic fabric softening agents include the water insoluble 
tertiary amines as disclosed in GB-A1 514 276 and EP-BO 01 1 340 and their combination with mono Cl 2-Cl 4 quaternary 
ammonium salts are disclosed in EP-B-0 026 527 and EP-B-0 026 528 and di-long-chain amides as disclosed in EP-B- 
0 242 91 9, Other useful organic ingredients of fabric softening systems include high molecular weight polyethylene oxide 
materials as disclosed in EP-A-0 299 575 and 0 313 146. 

Levels of smectite clay are normally in the range from 5% to 1 5%. more preferably from 8% to 1 2% by weight, with 
the material being added as a dry mixed component to the remainder of the formulation. Organic fabric softening agents 
such as the water-insoluble tertiary amines or dilong chain amide materials are incorporated at levels of from 0.5% to 
5% by weight normally from 1% to 3% by weight whilst the high molecular weight polyethylene oxide materials and the 
water soluble cationic materials are added at levels of from 0. 1% to 2%. normally from 0. 15% to 1 .5% by weight. These 
materials are normally added to the spray dried portion of the composition, although in some instances it may be more 
convenient to add them as a dry mixed particulate, or spray them as molten liquid on to other solid components of the 
composition. 

Dve transfe r inhibition 



The present invention also relates to a process for inhibiting dye transfer from one fabric to another of solubilizeo 
and suspended dyes encountered during fabric laundering operations involving colored fabrics. 

Polymeric dve transfer in hibiting agents 

The detergent compositions according to the present invention also comprise from 0.001% to 10 %, preferably from 
0.01% to 2%, more preferably from 0.05% to 1% by weight of polymeric dye transfer inhibiting agents. Said polymer -c 
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to 



Hvp transfer inhibiting agents are normally incorporated into detergent compositions in order to inhibit the transfer of 
dvL fro"^^S^^^ onto fabrics washed therewith. These polymers have the ability to complex or adso* the 
fualLe dvi wafhS^^of dyed fabrics before the dyes have the opportunity to become attached to other articles in 
fugitive Jy^J^^^^.^.*'';^^ dye transfer inhibiting agents are pdyamine N-oxide polymers, copolymers of 

TviXS^^^^^ polyvinyloxazolidones and po.yvinyllm^azoles 

A^iSHf suchTolymers also enhances the performance of the enzymes according the invention. 

a) Pnlyamine M-nyide polvmers 

The polyamine N-oxide polymers suitable for use contain units having the following structure formula : 



15 



20 



(I) Ax 



wherein P is a polymerisaWe unit, whereto the R-N-O group can be attached to or wherein the R-N-O group forms 
part of the polymerisable unit or a combination of both. 
25 A is 



30 NC, CO, C, 



?a^ alid^alic tthc^ylated aliphatics. aromatic, heterocyclic or alicyciic groups or any combination thereof 
wh^eto^^^^^ N-O group can be attached or wherein the nitrogen of the N-O group is part of 



35 



40 



45 



these groups. 

The N-0 group can be represented by the following general structures 



(Rl)x -N- (R2)y =N- (Rl)x 

I 

(R3)z 



of the N-0 group forms part of these groups. 
55 The N-O group can be part of the polymerisable unit (P) or can be attached to the polymeric backbone or a com- 
Su"S °pL!Smine N-oxKies wherein the N-0 group forms part of the polymerisable unit comprise polyamine N-o.des 
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forms part of the R-group. Preferred polyamine N-oxtdes are those wherein R is a heterocyclic group such as pyrridine, 
pyrrole, imidazole, pyrrolidine, piperidine. quinoline, acridine and derivatives thereof. 

Another class of said polyamine N-oxides comprises the group of polyamine N-oxides wherein the nitrogen of the N-O 
group is attached to the R-group. 

5 Other suitable polyamine N-oxides are the polyamine oxides whereto the N-0 group is attached to the polymerisable 

unit. 

Preferred class of these polyamine N-oxides are the polyamine N-oxides having the general formula (I) wherein R is an 
aromatic, heterocyclic or alicyclic groups wherein the nitrogen of the N-0 functional group is part of said R group. 
Examples of these classes are polyamine oxides wherein R is a heterocyclic compound such as pyrridine.- pyrrole, 

10 imidazole and derivatives thereof 

Another preferred class of polyamine N-oxides are the polyamine oxides having the general formula (I) wherein R are 
aromatic, heterocyclic or alicyclic groups wherein the nitrogen of the N-0 functional group is attached to said R groups. 
Examples of these classes are polyamine oxides wherein R groups can be aromatic such as phenyl. 
Any polymer backbone can be used as long as the amine oxide polymer formed is water-soluble and has dye transfer 

75 inhibiting properties. Examples of suitable polymeric backbones are polyvinyls, polyalkylenes. polyesters, polyethers, 
polyamide. polyimides, polyacrylates and mixtures thereof. 

The amine N-oxide polymers of the present invention typically have a ratio of amine to the amine N-oxide of 10:1 
to 1 : 1000000. However the amount of amine oxide groups present in the polyamine oxide polymer can be varied by 
appropriate copolymerization or by appropriate degree of N-oxidation. Preferably, the ratio of amine to amine N-oxide 

20 is from 2:3 to 1 :1000000. More preferably from 1 :4 to 1 :1000000. most preferably from 1 :7 to 1 :1000000. The polymers 
of the present invention actually encompass random or block copolymers where one monomer type is an amine N-oxide 
and the other monomer type is either an amine N-oxide or not. The amine oxide unit of the polyamine N-oxides has a 
PKa < 10. preferably PKa < 7, more preferred PKa < 6. 

The polyamine oxides can be obtained in almost any degree of polymerisation. The degree of polymerisation is not 
25 critical provided the material has the desired water-solubility and dye-suspending power. 

Typically, the average molecular weight is within the range of 500 to 1000.000; preferably from 1.000 to 50.000. 
more preferably from 2.000 to 30,000. most preferably from 3,000 to 20,000. 

b) Copolymers of N-vinvlpyrrolidone and N-vinvlimidazole 

30 

The N-vinylimidazole N-vinylpyrrolidone polymers used in the present invention have an average molecular weight 
range from 5.000-1,000.000, preferably from 20.000-200,000. 

Highly preferred polymers for use in detergent compositions according to the present invention comprise a polymer 
selected from N-vinylimidazole N-vinylpyrrolidone copolymers wherein said polymer has an average molecular weight 
35 range from 5.000 to 50.000 more preferably from 8.000 to 30.000. most preferably from 10,000 to 20.000. 

The average molecular weight range was determined by light scattering as described in Barth H.G. and Mays J.W. 
Chemical Analysis Vol 11 3, "Modern Methods of Polymer Characterization". 

Highly preferred N-vinylimidazole N-vinylpyrrolidone copolymers have an average molecular weight range from 5,000 
to 50,000; nyore preferaWy from 8.000 to 30.000; most preferably from 10.000 to 20,000. 
40 The N-vinylimidazoie N-vinylpyrrolidone copolymers characterized by having said average molecular weight range 
provide excellent dye transfer inhibiting properties while not adversely affecting the cleaning performance of detergent 
compositions formulated therewith. 

The N-vinylinnidazoie N-vinylpyrrolidone copolymer of the present invention has a molar ratio of N-vinyiimidazole to N- 
vinylpyrrolidone from 1 to 0.2, nrx>re preferably from 0.8 to 0.3. most preferably from 0.6 to 0.4. 

45 

c) PQiyvinylpyrrQlictQne 

The detergent conrpositions of the present invention may also utilize polyvinylpyrrolidone ("PVP") having an average 
molecular weight of from about 2.500 to about 400.000, preferably from about 5,000 to about 200.000. more preferably 

50 from about 5.000 to about 50.000. and most preferably from about 5.000 to atXHJt 1 5.000. Suitable polyvinylpyrrolidones 
are commercially vailaWe from ISP Corporation. New York. NY and Montreal. Canada under the product names PVP 
K-1 5 (viscosity molecular weight of 1 0.000), PVP K-30 (average molecular weight of 40,000). PVP K-60 (average molec- 
ular weight of 160,000). and PVP K-90 (average molecular weight of 360.000). Other suitable polyvinylpyrrolidones 
which are commercially available from BASF Cooperation include Sokalan HP 165 and Sokalan HP 12; polyvinylpyrro- 

55 lidones known to persons skilled in the detergent field (see for example EP-A-262,897 and EP-A-256.696). 
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Thedetergentconpositionsofthepresentirwentionmayalsoutilizepolyvinylo^^^ 

from about 5.000 to about 15,000. 
p) Polwinyiimidazole : 

15.000. 
75 Mtf^thnri Qf washing 

The process described hereir, comprises contacting fabrics with a laundering solution in the usual manner and 
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Nonionic 



CFAA 
55 TFAA 
Silicate 
NaSKS-6 



: Sodium linear C12 alkyi benzene sulphonate 
: Sodium tallow alkyI sulphate 
: Sodium Cix - Ciy alkyI sulfate 

: CirCi4 secondary (2.3) alkyI sulfate in the form of the sodium salt. 
: AlkyI polyglycoside surfactant of formula C12 - (glycosyl)x. where x is 1 5. 
: AlkyI ethoxycarboxylate surfactant of formula C12 ethoxy (2) carboxylate. 
: Secondary soap surfactant of formula 2-butyl octanoic acid 

: A CirCi5 predominantly linear primary alcohol condensed with an average of Y moles of 
ethylene oxide 

. A Cu - Ci5 predominantly linear pr.mary alcohol condensed with an average of Y moles 
of ethylene oxide 

: Cx - Ciy sodium alkyI sUfate condensed -v,th an average of Z moles of ethylene oxide 
per mole 

r , C« mixed ethoxylatedAjropoxytateo tany alcohol with an average degree of ettioxyla- 
tiS^f is^ anT^gelSr^^^^ ^ 5 sold under the tradename Plurafax 

LF404 by BASF Gmbh 

: CirCi4 alkyI N-methyi glucamide 

: C16-C18 alkyI N-methyl glucamide 

: Amorphous Sodium Silicate (SiO. Na .O at-o = 2 0) 

: Crystalline layered silicate of formula Na . Os 
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30 Protease 
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Lipase 

35 

Peroxidase 
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40 CMC 
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DETPMP 

45 

PVP 
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50 

Suds Suppressor 
Granular Suds Suppressor 

55 SCS 

Sulphate 
HMWPEO 
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: Anhydrous sodium carbonate 

: Sodium tripolyphosphate 

: Copolymer of 1 :4 maleic/acrylic acid, average molecular weight about 80.000 

: Hydrated Sodium Aluminosilicate of formula Nai2(A102Si02)i2. 27H2O having a primary 
particle size in the range from 1 to 1 0 micrometers 

: Tri-sodium citrate dihydrate 

: Citric Acid 

: Anhydrous sodium perborate monohydrate bleach, empirical formula NaBOz.HzOa 
; Anhydrous sodium perborate tetrahydrate 

: Anhydrous sodium percarbonate bleach of empirical formula aNazCOa.SHzOz 
: Tetraacetyl ethylene diamine 

: Paraffin oil sold under the tradename Winog 70 by Wintershall. 

: Xylanolytic enzyme sold under the tradenames Pulpzyzme HB or SP431 by Novo Nordisk 
A/S or Lyxasan (Gist-Brocades) or Optipulp or Xylanase (Solvay). 

: Proteolytic enzyme sold under the tradename Savinase by Novo Nordisk A/S. 

: Amyiolytic enzyme sold under the tradename Termamyl by Novo Nordisk A/S 

: Lipolytic enzyme sold under the tradename Lipolase by Novo Nordisk A/S 

: Peroxidase enzyme 

: Cellulosic enzyme soW under the tradename Carezyme or Celluzyme by Novo Nordisk A/S. 

: Sodium cariDoxymethyl cellulose 

: 1 ,1 -hydroxyethane diphosphonic acid 

: Diethylene triamine penta (methylene phosphonic acid), marketed by Monsanto under the 
Trade name Dequest 2060 

: Polyvinyl pyrrolidone polymer 

: Ethylenediamine -N. N*- disuccinic acid. (S.S] isomer in the form of the sodium salt. 

: 25% paraffin wax Mpt 50*»C. 1 7% hydrophobic silica. 58% paraffin oil. 

: 12% Silicone/silica. 18% stearyl alcohol. 70% starch in granular form 

: Sodium cumene sulphonate 

: Anhydrous sodium sulphate. 

: High molecular weight polyethylene oxide 
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: Polyglycerol monostearate having a tradename of Radiasurf 248 

: Tallow alcohol ethoxylate (25) 



10 



15 



Acga y for Xv' annlYtic Activity 

A v,a, «. m^ure <«e x,lan..y«c acW^ is « r«,ons. In ..do-xylanase unte ,EXU). de.«™ed at pH 9.0 ^ 

r^r!o:::n?;lS;»"aT,av„s « a,= express*, as % aCve enz,™ b, wel,K, o„n, con^- 

sition: 
F=xamDle 1 

The following machine dishwashing detergent compositions were prepared (parts by weight) in accord with the 

invention. 



20 



25 



30 



35 



40 



45 



50 



Citrate 
Phosphate 
MA/AA 
Silicate 
Cart>onate 
Perborate 
PB4 
TAED 

Benzotriazole 
Paraffin 
HEDP 
Protease 
Amylase 
Lipase 

Xytanase 

Pectinase 

Nonionic 

Sulphate 

35AE3S 

Granular Suds Suppressor 

Water & minors 



B 



24.0 

6,0 
27.5 
12.5 
10.4 

3.0 



0.04 
0-02 
0.03 
0.05 
0.02 

1.4 

1.0 



30-0 



23.5 
10.4 

3.0 
0.3 
0.5 

0.04 
0.01 

0.07 

1.5 
2.4 



46.0 



33.0 



10.4 



3.0 



0.04 
0.01 
0,03 
0.04 
008 
15 
2.4 
50 



24.0 24.0 



6.0 
27.5 
12.5 
10.4 



6.0 
27.5 
12.5 
10.4 



3.0 3.0 



0.04 
0.02 
0.03 
0.01 

1.5 
12.1 



0.04 
0.01 
0.03 
O.C 
0.0 1 
1.5 
12.1 
5.0 



29.0 



25.7 

1.9 

8.7 

4.4 

0.3 

0.5 

0.5 

0.04 

0.02 

0.05 

:.04 

1.5 
3.0 



Up to 100% 



55 



The 



compositions provide good soil removal when used ,n a mach.ne d.shwashing process. 
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Example 2 

The following liquid manual dishwashing compositions in accord with the invention were oreoared The dH of thp 
compositions was adjusted to be in the range 7.0 to 7 4. prepared. The pH of the 





% by weight 




1 


II 


lit 


IV 


v 


LAS 




















23AE0.8S 


10.0 


10.0 


6.0 


5.0 


5.0 


23AE3S 


3.0 


7.0 


10.0 


15.0 




SS 




_ 


4.0 






C12/14 alkyi amine oxide 


2.0 


1.0 




1.0 


2.0 


AEC 


_ 






. 5.0 




C12/14 alkyI di methyl betatne 




1.0 


1.5 


2.0 




C12/14 Ampholak{TM) 


- 


- 


1.5 




- 


CFAA 


12.0 




12.0 


11.0 








12.0 








CIO AlkyI Ethoxylate (ave. 8) 


5.0 


5.0 


5.0 


4.6 


5.0 


Mg** ion 




0.6 


0.3 


0.3 


0.6 


Ca**ion 






0.3 


0.15 


0.1 


Maleic acid 






0.2 


0.3 




Xylanase 


0.05 


0.1 


0.02 


0.03 


0.04 


Protease 


0.01 


O02 


0.01 


0.02 


0.03 


Water & minors 




Up 


to 100^ 
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Example 3 

Granular fabric cleaning corr^positions in accord with the invention were prepared as follows: 



10 



15 



20 



25 





1 


11 


lit 


IV 


LAS 


22.0 


22,0 


22.0 


22.0 


Phosphate 


23.0 


23.0 


23.0 


23.0 


Carbonate 


23.0 


23.0 


23.0 


23.0 


Silicate 


14.0 


14.0 


14.0 


14.0 


Zeolite A 


8,2 


8.2 


8.2 


8.2 


DETPMP 


0.4 


0.4 


0.4 


n A 

U.H 


Sodium Sulfate 


5.5 


5.5 


5.5 


5.5 


Protease 


0.01 


0.02 


0.01 


0.005 


Xylanase 


0.04 


0.06 


0.1 


0.04 


Lipase 


0.005 


0.01 






Geliulase 


0.001 






0.001 


Amylase 


0.01 




0.01 




Pectinase 


0.02 


0.02 


1 0.02 




Water/minors 




Up to 100% 





Example 4 



30 



Granular fabric cleaning 



compositions in accord with the invention were prepared as follows: 







1 


II 


III 


IV 


35 


IAS 


12.0 


12.0 


12.0 


12.0 




Zeolite A 


26.0 


26.0 


26.0 


26.0 




SS 


4.0 


4.0 


4.0 


4.0 


40 


SAS 


5.0 


5.0 


5,0 


5.0 


Citrate 


5.0 


5.0 


5.0 


5.0 




Sodium Sulfate 


17.0 


17.0 


17.0 


28.0 




PertDorate 


16.0 


16.0 


16.0 




45 


TAED 


5.0 


5.0 


5.0 






Xylanase 


0.20 


0.01 


0.02 


0.08 




Protease 


0.06 


0.03 


0.02 


0.08 


50 


Lipase 


0.005 


001 






Cellulase 
Amylase 


0.001 
0.01 




0.01 


0.001 




Pectinase 


0.02 


0.02 


0.02 


■ 


55 


Water/minors 




Up to 100% 
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LAS 
TAB 
TFAA 
45AS 
45E7 
25E3S 
68E11 
25E5 
Citrate 
Carbonate 
Citric acid 
Zeolite A 
Na-SKS-6 
MA/AA 
DETPMP 
Xylanase 
Protease 
Lipase. 
Amylase 
Pectinase 
Cellulase 
Silicate 
Sulphate 
PVP 

Poly (4-viny(pyridine)-N-oxide/copolymer of vinylimidazole and vinylpyrrolidone 
Perborate 

Peroxidase 

Phenol sulfonate 

Water/Minors 



14.0 

3.0 
32.5 

5.0 
1.0 
0.01 
0.02 
0.03 
0.03 
0.01 
0.005 
2.0 
3.5 
0.3 



0.5 
0.01 
0-1 



2.5 
52 

0.5 





8.0 


15.0 


7.0 




10 


2.5 


3.0 


32.1 


25.0 




9.0 


5.0 


5.0 


0.2 


0.8 


0.05 


0.02 


0.02 


0.01 


0.04 


0.005 


0.03 


0.005 




0.01 




0.001 



3.0 



0.2 



10 
0.01 
0.2 

Up to 100% 
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Example 6 

Granular fabric cleaning compositions in accord with the invention were prepared 



5 




6.5 


8.0 1 




Sulfate 


15.0 


18.0 






26.0 


22.0 


W 


Sodium nitrilotri acetate 


5.0 


5.0 




PVP 


0.5 


0.7 




TAED 


3-0 


3.0 




Boric acid 


4.0 


- 


IS 




0/5 


1.0 




UUI OIC 




Phenol suiohonate 


0.1 


0.2 




Protease 


0.06 


0.02 


20 


Xylanase 


0.01 


0.02 




Silicate 


5.0 


5.0 




Carbonate 


15,0 


15.0 


25 


Peroxidase 


0.1 


0.1 


Lipase 


0.01 






Amylase 


0.01 


0.01 




Pectinase 


0.02 




30 


Cellulase 


0.005 


0.002 




Water/minors 


Up to 100% 



35 



40 



45 



55 
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Example 7 

A compact granular fabric cleaning composition in accord with the invention was prepared as follows. 



45AS " 


8.0 


25E3S 


2.0 


25E5 


3.0 


25E3 


3.0 


TFAA 


2.5 


Zeolite A 


17.0 


NaSKS-6 


12.0 




Citric acid 


3.0 




Carbonate 


7.0 




MA/AA 


5.0 


CMC 


0.4 




Poly (4-vinylpyridine)-N-oxide/coDOlvmer of vinvlimiria?oio anH \yin^/lr>wr../^l:^^^>^ 
' ' — V II ijf iiM ifuct^tjie ciMQ vinyipyrroiioone 


0.2 


Xylanase 


0.05 


Protease 


O.OS 


Lipase 


0.005 


Cellulase 


0.001 


Amylase 


0.01 


TAED 


6.0 


PercartDonate 


22.0 


EDDS 


0.3 




Granular suds suppressor 


3.5 


water/minors 


Up to 100% 
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Example 8 

A granular fabric cleaning compositions in accord with the invention which provide "softening through the wash" 
capability were prepared as follows: 



10 



15 



20 



25 



30 



35 



40- 



45 



45AS 

LAS 

68AS 
|45E7 
I25E3 

Coco-alkyl-dimethyl hydroxy-ethyl ammonium chloride 

Citrate 
Na-SKS-6 
I Zeolite A 

|ma/aa 

DETPMP 
Perborate 
Percarbonate 
I TAED 
Smectite day 
HMWPEO 
Protease 
Lipase 
Amylase 
Xylanase 
Celtulase 
, Pectinase 
I Silicate 
I Cartxxiate 

I Granular suds suppressor 
I CMC 

Water/minors 



7.6 
1.3 
4.0 

1.4 
5.0 



10.0 



5.0 
1.0 
3.0 





1 1 .0 


15/" 


z.Q 


4,0 


4.0 


0.4 


0.4 


15.0 






15.0 


5.0 


5.0 


10.0 


10-0 




0.1 


0.02 


0.01 


0-02 


0.01 


0.03 


0.005 


0.03 


0.005 


0.02 


0.001 


0.01 


0.02 


3.0 


5.0 


10.0 


10.0 


1 .0 


4.0 


02 


0 •? 







50 
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Example 9 

Heavy duty liquid fabric cleaning compositions suitable for use in the pretreatment of stained fabrics, and for 
a machine laundering method, in accord with the invention were prepared as follows: 

5 





i 


II 


III 


IV 


V 


24AS 


20.0 


20.0 


20.0 


pn n 


on n 


SS 


5.0 


5.0 


s n 


^ n 




Citrate 


1.0 


1.0 


1.0 


1.0 


1.0 


12E3 


13.0 


13.0 


13.0 


13.0 


13.0 


Monethanolamine 


2.5 


2.5 


2.5 


2.5 


2.5 


Xylanase 


0.02 


0.01 


0.05 


0.01 


0.03 


Protease 


0.005 


0.03 


0.02 


0.04 


0.01 


Lipase 


0.002 


0.01 


0.02 




0.004 


Amylase 


0.005 


0.005 






0.004 


Celtulase 


0.04 




0.01 






Pectinase 


0.02 


0.02 








Water/propylene glycol/ethanol (100:1 : 1) 





30 



35 



40 



45 



50 
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Example 10 

Heavy duty liquid fabric cleaning compositions in accord with the invention were prepared as follows: 



15 



20 



25 



30 



35 



40 



LAS acid form 
Ci2-14 alkenyl succinic acid 
Citric acid 
25AS acid form 
25AE2S acid form 
25AE7 
25AE3 
CFAA 

DETPMP 

Fatty acid 

Oleic acid 

Ethanol 

Propanediol 

Xylanase 

Protease 

Amylase 

Cellutase 

Pectinase 

Coco-alkyI dimethyl hydroxy ethyl ammonium chloride 
Smectite clay 
PVP 

Perborate 
Phenol sulphonate 
Peroxidase 
NaOH 

I Waters/nntnors 



3-0 
10.0 
8,0 



8.0 

0.2 

1.8 

4.0 

2.0 

0.05 

0.02 

0.005 

0.005 

0.02 



1.0 



8.0 
1-5.0 
8.0 
3.0 
8.0 



HI 



25.0 
10.0 
2.0 



IV 



2.0 
15.0 
4.0 
6.0 







6.0 




1.0 


1.0 






10.0 




1.0 




4.0 


6,0 


2.0 


2.0 


6.0 


10.0 


0.01 


0.005 


0.02 


0.02 


0.02 


0.01 


0-01 


0.005 


0.01 




3.0 






5.0 




2.0 






1.0 






0.2 






0.01 







Up to pH 7.5 
Up to 100% 



45 



50 



55 
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Example 1 1 

The following rinse added fabric softener composition, in accord with the invention, was prepared (parts by weight). 



10 



15 



20 



Example 12a 



25 



30 



35 



40 



ooTtener active 


24.5 


rvjlvlo 


2.0 


TAE 25 


1 .5 


Xylanase 


0.001 


Cellulase 


0.001 


HCL 


0.12 


Antifbam agent 


0.019 


Blue dye 


SOppm 


CaClz 


0.35 


Perfume 


0.90 



Liquid hard surface cleaning compositions 


COMPONENT 


A 


B 


Protease 


0.005 


0.02 


Xylanase 


0.01 


0.03 


Amylase ■ 


0.01 


0.01 


NaCi2 Alkyl-benzene sulfonate 


1.95 




NaCi2alkylsulfate 




2.20 


NaCi2 (ethoxy)*** sulfate 




2-20 


Ci2 dimethylamtne oxide 




0.50 


Na Cumene sulfonate 


1.30 




Hexyl Carbltol*** 


6.30 


6.30 


Water/minors"** 


Up to 1 


00% 



Dtethyteneglycol monohexyl ether 
All formulas adjusted to pH 7 



45 



50 



55 
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Fyamole 12b 



10 



15 



20 

FyarrtDle 12c 



25 



30 



35 



40 



45 



50 



-qprav comoositions for cleaning hard surfaces and removing household mildew 


COMPONENT 


A 


B 


Protease 
Amylase 
Xylanase 

Sodium octyl sulfate 
Sodium dodecyl sulfate 
Sodium hydroxide 
Silicate (Na) 
Perfume 
Water/minors 


0.02 

0.01 

0.01 

2.00 

4.00 

0.80 

0.04 

0.35 

up t( 


0.005 
0-01 
0.02 
2.00 
4.00 
0.80 
0 04 

D 100% 



Bar fabric cieanmg composition 


COMPONENT 




Protease 


0.03 


Xyianase 


0.05 


GirCi6 aikyi sulfate, Na 


20.0 


CirCi4 N-methyi glucamide 


5.0 


CirCi3 alkyi benzene sulfonate. Na 


10.0 


Sodium cartx)nate 


25.0 


Sodium pyrophosphate 


7-0 


Sodium tripolyphosphate 


7.0 


Zeolite A 


5.0 


Cartxjxymethyiceliulose 


0.2 


Polyacrylate(MW1400) 


0.2 


Coconut monethanolamide 


5.0 


Brightener, perfume 


0.2 


CaS04 


1.0 


MgS04 
Filler* 


1.0 

Balance to 100% 



• Can be selected from convenient matef tals such 
CaCOa. talc, day (Kaolinrte. Snnect.te) s.iK;ates ar 



Example 12d 
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Two-layer effervescent denture cleansing tablet 


COMPONENT 




Acidic Layer 




Protease 


0.1 


Xylanase 


0.05 


Tartaric acid 


24.0 


Sodium carbonate 


4.0 


Sulphamic acid 


10.0 


PEG 20.000 


4.0 


Sodium bicarbonate 


24.5 


Potassium persulfate 


15.0 


Sodium acid pyrophosphate 


7.0 


Pyrogenic silica 


2.0 


Tetracetylethylene diamine 


7.0 


Ricin-oleylsulfosuccinate 


0.5 


Flavor 


1.0 


Alkaline layer 




Sodium perborate monohydrate 


32.0 


Sodium bicarbonate 


19.0 


EDTA 


3.0 


Sodium tripolyphosphate 


12.0 


PEG 20,000 


2.0 


Potassium persulfate 


26.0 


Sodium carbonate 


2.0 


Pyrogenic silica 


2.0 


1 DyeAlavor 


2.0 



Example 13 

Fabric SMtches (cotton) were stained with banana, pomme granate. grass, tea, clay, tomato puree. After ageing 
(at least overnight), the stains were split into two equal parts (A & B). Washing of the stains was carried out in a Mtele 
washing machine (cold cyde). One half of the stains were washed with 1 0Og of detergents as given under A (i.e. without 
xylanase), whereas the second haJf of the stains were washed with composition B, containing xylanase. 
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Compositions (all % by weight) 





Ingredient 




B 


5 . - 


1 A C 


6.0 


6.0 




t HO 


2.0 


2.0 




45E7 


4.0 


4.0 


10 


Zeolite A 


16.0 


16.0 




Citrate 


6.0 


6.0 




Carbonate 


15.0 


15.0 




oiMcaie 


4.0 


4.0 


IS 


MA/AA 


4.0 


4.0 




PB4 


20.0 


20.0 




TAED 


5.0 


5.0 


20 


Granular suds suppressor 


2-0 


2.0 




Protease 


0.005 


0.005 




Lipase 


0-005 


0.005 




Cellulase 


0.0005 


0.0005 


25 


Xylanase 


None 


60EXU/L wash solution 




Water/minors 




Up to 100% 



„ A«=, me cae .he ».a,*es ««. dried and «is^lV g»Jed B< stein ,en»val W wen lodges .sin, P»,e, 

'^5„"eXiSE^^dS'es*e,n»un.o.enz,n,ewn.^ 

incubation) degrades xylan. 

TABLE I 



35 



40 



45 



Stain 


PSU (panel score unit) vs NONE xylanase product 




(B) 


(A) 


Banana 

Pomme granate 

Tea 

Clay 

Tomato puree 
Grass 


+ 1.50 (s) 
+ 1.13 (s) 
+ 1.37 (s) 
+ 1.13 (s) 
+ 1.00 (s) 
+ 0.63 (s) 


0 
0 
0 
0 
0 
0 


(s) = statistically c 


different 
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Claims 

1 Cleaning composition comprising an enzyme having x^anolyt.c actMty where.n the enzyme is present at a l^e. of 
from 0.0001% to 2% active enzyme by weight of the composition, 

2. Cleaning composition according to daim 1 wherein the enzyme ,s xylanase. 

j „« Haimc 1 or 2 wherein the composition is a detergent composition. 

3. Cleaning composition according to claims 1 or z wnerein me <-u h 
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Cleaning composition according to claim 3 wherein the detergent composition comprises one or more components 
selected from nonionic, anionic, cationic, zwitterionic. ampholytic or amphoteric surfactants, bleaching agents addi- 
tional enzymes, sud suppressors, dispersants. soil suspension and anti-redeposition agents smectite clays builder 
components and the like. 

Cleaning composition according to claim 3 or 4 wherein the detergent composition is a granular detergent compo- 
sition containing no more than 1 5% by weight of inorganic filler salt. 

Cleaning composition according to claim 3 wherein the detergent composition is a heavy duty liquid composition. 

Cleaning composition according to claim 3 wherein the detergent composition is a dishwashing composition. 

Cleaning composition according to claim 4 wherein the enzymes are selected from the group of cellulases, hemi- 
ceilulases. peroxidases, proteases, glucoamylases, amylases, lipases, cutinases, pectinases. reductases, oxidases 
phenoloxidases. lipoxygenases, ligninases. pullulanases. tannases. pentosanases, malanases. p-glucanases. ara- 
binosidases or mixtures thereof. 

Cleaning composition comprising a cocktail of enzymes selected from protease, lipase, cutinase. amylase and/or 
cellulase in conjunction with one or more plant cell wall degrading enzymes. 
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